Studies with a monoclonal antibody against activated platelets: evidence that a secreted 53,000-molecular weight lysosome-like granule protein is exposed on the surface of activated platelets in the circulation.
To define the role of activated platelets we have attempted to prepare monoclonal antibodies specific for activated platelets. The IgG2b antibody of one of the clones, designated 2.28, was studied in more detail. Native platelets from normal individuals bound 650 125I-2.28 molecules/platelet, whereas thrombin-activated platelets bound 12,600 molecules/platelet with high affinity (4.6 nmol/L). Immunoelectrophoretic analysis revealed that 2.28 reacted with a 53,000-mol wt protein. Immunocytochemistry showed that the antigen is located in a special subclass of platelet granules in unstimulated platelets and is exposed on the surface of thrombin-activated platelets. Double-labeling studies with immunogold labels disclosed simultaneous localization of 2.28 binding sites and cathepsin D in the same granules both in megakaryocytes and endothelial cells, thereby indicating that the antigen may be localized in lysosomes. By using flow cytofluorometry, in vivo platelet activation was studied in patients undergoing cardiac surgery with cardiopulmonary bypass. Increased numbers of platelets that expressed the 2.28 antigen on their surface were observed after extracorporeal perfusion. The percentage of 2.28-positive platelets in the circulation was 3.9% +/- 2.7% (SD) in controls (n = 20), 5.5% +/- 3.0% in patients (n = 10) before cardiopulmonary bypass surgery, 24.6% +/- 13.5% after the bypass, and 8.5% in two patients with acute deep venous thrombosis. These data indicate that 2.28 may serve as a useful probe of in vitro and in vivo platelet activation.